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(54) Apparatus for inflating an inflatable vehicle occupant restraint 

(57) An apparatus (10) for inflating an inflatable vehi- 
cle occupant restraint (12) includes a collision sensor 
(52) and an inflator assembly (20). The collision sensor 
(52) provides a collision signal indicating the occurrence 
of a vehicle collision. The inflator assembly (20) includes 
a first source (22) of inflation fluid which, when actuated, 
provides a first volume of inflation fluid. The inflator 
assembly (20) further includes a second source (24) of 
inflation fluid which, when actuated, provides a second 
volume of inflation fluid which differs from the first vol- 
ume. A position sensor (70) provides a position signal 
indicating a position of an occupant of the vehicle. A con- 
troller (50) actuates the first and second sources (22, 24) 
of inflation fluid in any one of a plurality of differing modes 
of operation in response to the collision signal and the 
position signal. 
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Description 

Field of the invention 

The present invention relates to an apparatus for s 
inflating an inflatable vehicle occupant restraint such as 
an air bag. 

Background of the Invention 

An apparatus for inflating an inflatable vehicle occu- 
pant restraint, such as an air bag, includes an inflator 
which comprises a source of inflation fluid for inflating 
the air bag. The source of inflation fluid may include, for 
example, an ignitable gas generating material which 
generates a large volume of gas when ignited. When the 
vehicle experiences deceleration of at least a predeter- 
mined amount which indicates the occurrence of a vehi- 
cle collision, the gas generating material is ignited. The 
gas which is then generated upon combustion of the gas 
generating material is directed to flow from the inflator 
into the air bag to inflate the air bag. When the air bag is 
inflated, it extends into the vehicle occupant compart- 
ment to restrain an occupant of the vehicle from forcefully 
striking parts of the vehicle. 

It is sometimes desirable to control the inflation of 
the air bag in response to various conditions. For exam- 
ple, it may be desirable to control the inflation of the air 
bag in response to the position of a vehicle occupant to 
be restrained by the air bag. It may also be desirable to 
control the inflation of the air bag in response to the ambi- 
ent temperature. 

Summary pf the invention 

In accordance with the present invention, an appa- 
ratus for inflating an inflatable vehicle occupant restraint, 
such as an air hag, comprises a collision sensor means 
and an inflator means. The collision sensor means pro- 
vides a collision signal indicating the occurrence of a 
vehicle collision. The inflator means provides inflation 
fluid for inflating the vehicle occupant restraint. The infla- 
tor means includes a first source of inflation fluid which, 
when actuated, provides a first volume of inflation fluid. 
The inflator means further includes a second source of 
inflation fluid which, when actuated, provides a second 
volume of inflation fluid which differs from the first vol- 
ume. 

The apparatus further comprises a position sensor 
means and a controller means. The position sensor 
means provides a position signal indicating a position of 
an occupant of the vehicle. The controller means actu- 
ates the first and second sources of inflation fluid in any 
one of a plurality of differing modes of operation in 
response to the collision signal and the position signal. 

In a preferred embodiment of the present invention, 
the differing modes of operation include a mode in which 
both the first and second sources of inflation fluid are 
actuated, as well as modes in which either of the first and 



second sources is not actuated. The modes of operation 
further include modes in which the first and second 
sources of inflation fluid are actuated either simultane- 
ously or sequentially. Since the first and second volumes 
of inflation fluid provided by the first and second sources 
differ from each other, each mode of operation will inflate 
the vehicle occupant restraint in a manner that differs 
accordingly. 

The modes of operation are predetermined with ref- 
erence to various positions of a vehicle occupant to be 
restrained by the vehicle occupant restraint. The control- 
ler means selects the predetermined mode of operation 
that corresponds to the position indicated by the position 
signal. The controller means thus actuates the sources 
of inflation fluid in a mode of operation that inflates the 
restraint in a manner that is desirable with reference to 
the position of the vehicle occupant. 

The preferred embodiment of the present invention 
further comprises a temperature sensor means for pro- 
viding a temperature signal indicating the ambient tem- 
perature of the inflator means. The controller means 
selects one of the differing modes of operation in 
response to the temperature signal as well as the posi- 
tion signal. In this manner, the controller means selects 
a mode of operation for the first and second sources of 
inflation fluid which is predetermined to correspond with 
the conditions indicated by both the temperature signal 
and the position signal. 

Brief Description of the Drawings 

The foregoing and other features of the present 
invention will become apparent to those skilled in the art 
to which the present invention relates upon reading the 
following description of the invention with reference to the 
accompanying drawings, in which: 

Fig. 1 is a schematic view of a vehicle occupant 
restraint system comprising a preferred embodi- 
ment of the present invention; and 
Fig. 2 is a schematic view of parts of the system of 
Fig. 1. 

Description of a Preferred Embodiment 

A vehicle occupant restraint system 10 comprising 
a preferred embodiment of the present invention is 
shown schematically in Fig. 1. The vehicle occupant 
restraint system 10 includes an inflatable vehicle occu- 
pant restraint 12 , commonly referred to as an air bag, 
for restraining movement of a vehicle occupant upon the 
occurrence of a vehicle collision. The air bag 12 is stored 
in the vehicle at a location adjacent to the vehicle occu- 
pant compartment 14. If the air bag 12 is to restrain for- 
ward movement of a vehicle occupant upon the 
occurrence of a front impact collision, it is stored adjacent 
to the front of the "vehicle occupant compartment 14, 
such as in the steering wheel of the vehicle or in the 
instrument panel of the vehicle. If the air bag 12 is to 
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restrain movement of the vehicle occupant toward a side 
of the vehicle upon the occurrence of a side impact col- 
lision, it is stored adjacent to the side of the vehicle occu- 
pant compartment 1 4, such as in a side door of the 
vehicle. 

When the vehicle experiences at least a predeter- 
mined amount of deceleration which indicates the occur- 
rence of a collision, the air bag 12 is inflated from the 
stored condition of Fig. 1 to an inflated condition. When 
the air bag is in the inflated condition, it extends into the 
vehicle occupant compartment 14 to restrain movement 
of an occupant of an adjacent vehicle seat 16. A cover 
18 conceals the air bag 12 from the vehicle occupant 
compartment 1 4 when the air bag 1 2 is in the stored con- 
dition, and opens when the air bag 1 2 is inflated from the 
stored condition to the inflated condition. 

The vehicle occupant restraint system 10 also 
includes an inf lator assembly 20 which provides inflation 
fluid for inflating the air bag 12. The inf lator assembly 20 
includes a plurality of sources of inflation fluid which are 
actuatable separately from each other. In the preferred 
embodiment of the present invention shown in the draw- 
ings, the inflator assembly 20 includes four sources 22, 
24, 26 and 28 of inflation fluid which are actuatable sep- 
arately from each other. As shown in Fig. 2, each of the 
four sources 22-28 of inflation fluid comprises a plurality 
of grains 30 of igni table gas generating material. The 
material of which the grains 30 are formed produces a 
large volume of gas when ignited, and may have any suit- 
able composition known in the art. Each of the four 
sources 22-28 of inflation fluid further comprises a 
respective squib 32 which, when actuated, emits prod- 
ucts of combustion that ignite the respective grains 30 of 
gas generating material. Such squibs also are known in 
the art. 

Moreover, the inflator assembly 20 includes at least 
two sources of inflation fluid that provide respective vol- 
umes of inflation fluid which differ from each other. In the 
preferred embodiment of the present invention shown in 
the drawings, each of the four sources 22-28 of inflation 
fluid provides a respective volume of gas which differs 
from each other respective volume of gas. Accordingly, 
the number of grains 30 of gas generating material in 
each one of the four sources 22-28 of inflation fluid is 
different from the number of grains 30 in each other one 
of the four sources 22-28. 

The vehicle occupant restraint system 10 further 
includes an electronic controller 50 and a collision sensor 
52. The controller 50 preferably comprises a microproc- 
essor of known construction, and is connected with a 
suitable power source 54 through a line 56. If the air bag 
1 2 is stored at the front of the vehicle, as described above 
with reference to a front impact collision, the collision 
sensor 52 preferably comprises a deceleration sensor 
which senses a predetermined amount of vehicle decel- 
eration. The predetermined amount of vehicle decelera- 
tion is an amount which indicates the occurrence of a 
front impact collision for which inflation of the air bag 12 
is required to restrain an occupant of the seat 1 6. If the 



air bag 12 is stored at the side of the vehicle, as 
described above with reference to a side impact collision, 
the collision sensor 52 preferably comprises an acceler- 
ation sensor or a crush sensor. Such a collision sensor 

5 senses either an acceleration or a crush condition which 
is predetermined to indicate the occurrence of a side 
impact to the vehicle requiring inflation of the air bag 1 2. 
When the collision sensor 52 senses the vehicle condi- 
tion that is predetermined to indicate the occurrence of 

10 a collision requiring inflation of the air bag 12, it provides 
a collision signal to the controller 50 on a line 58. The 
controller 50 responds to the collision signal by actuating 
one or more of the sources 22-28 of inflation fluid. 

Specifically, the controller 50 communicates with the 

is first source 22 through a first actuator line 60, and sep- 
arately communicates with each of the second, third and 
fourth sources 24, 26 and 28 through second, third and 
fourth actuator lines 62, 64 and 66, respectively. When 
the first source 22 of inflation fluid is to be actuated, the 

20 controller 50 provides a first actuation signal to the first 
source 22 on the first actuator line 60. The squib 32 (Fig. 
2) in the first source 22 is then actuated. As a result, the 
grains 30 of gas generating material in the first source 
22 are ignited and together generate a first volume of 

25 gas for inflating the air bag 1 2. Each of the second, third, 
and fourth sources 24, 26 and 28 of inflation fluid is actu- 
atable in the same manner by a second, third or fourth 
actuation signal respectively provided by the controller 
50 on the second, third or fourth actuator line 62, 64 or 

30 66. Second, third or fourth volumes of gas are then gen- 
erated accordingly. 

The controller 50 may actuate any number of the four 
sources 22-28 of inf lation fluid in response to the collision 
signal received from the deceleration sensor 52. The 

35 controller 50 may also actuate any number of the four 
sources 22-28 of inflation fluid either simultaneously or 
in sequence. The controller 50 may thus actuate the 
sources 22-28 of inflation fluid in any one of a plurality of 
modes of operation which differ from each other in the 

40 number and/or the timing of the sources 22-28 being 
actuated. The volumes of inflation fluid that are provided 
in the differing modes of operation will differ accordingly. 
The mode in which the sources 22-28 of inflation fluid 
are actuated by the controller 50 is determined by the 

45 controller 50 in response to signals received from a posi- 
tion sensor 70 and a temperature sensor 72. 

The position sensor 70 senses the position of the 
seat 16 relative to the part of the vehicle in which the air 
bag 12 is stored, and provides a position signal to the 

so controller 50 on a line 76. The position of the seat 16 
affects the position of an occupant of the seat 1 6 relative 
to the air bag 12. Therefore, the position signal provided 
to the controller 50 by the position sensor 70 indicates 
the position of an occupant of the seat 1 6 relative to the 

55 air bag 12. If the position of the occupant of the seat 16 
is indicated to be relatively close to the air bag 1 2, it may 
be desirable to inflate the air bag 12 relatively slowly 
and/or to a relatively small inflated volume, i.e., to provide 
a relatively "soft" inflation of the air bag 12. This can be 
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accomplished by actuating less than all of the four 
sources 22-28 of inflation fluid and/or by actuating a 
number of the sources 22-28 sequentially rather than 
simultaneously. Therefore, the controller 50 operates in 
response to the position signal received from the position s 
sensor 70 by providing actuation signals on the first, sec- 
ond, third and/or fourth actuator lines 60-66 in such a 
manner as to actuate a desired number of the sources 
22-28 of inflation fluid at desired times. The controller 50 
thus operates in response to the position signal received 
from the position sensor 70 so as to actuate the sources 
22-28 of inflation fluid in a mode of operation that inflates 
the air bag 1 2 in a manner that is desirable with reference 
to the position of an occupant of the seat 16. 

Although the position sensor 70 in the preferred 
embodiment of the present invention senses the position 
of the seat 16 relative to the part of the vehicle in which 
the air bag 12 is stored, the system 10 may include an 
alternative position sensor that senses the position of an 
occupant of the seat. The position signal provided by 
such an alternative position sensor would indicate the 
occupant's position directly, rather than indicating the 
occupant's position indirectly in terms of the position of 
the seat 16. In either case, the position sensor 70 may 
comprise any suitable structure known in the art. 

The temperature sensor 72, which also may com- 
prise any suitable structure known in the art, senses the 
ambient temperature at the inflator assembly 20, and 
provides a temperature signal to the controller 50 on a 
line 78. The ambient temperature atthe inflator assembly 
20 affects the rate at which the grains 30 of gas gener- 
ating material will burn and generate gas for inflating the 
air bag 12. The ambient temperature is very low, it may 
be desirable to actuate all of the sources 22-28 of infla- 
tion fluid to ensure that a sufficient volume of gas will be 
generated in the time required for inflation of the air bag 
12. Alternatively, if the ambient temperature is very high, 
it may be desirable to actuate only one of the sources 
22-28 of inflation fluid, because one of the sources 22- 
28 alone may provide the required volume of gas as a 
result of a more rapid combustion of the grains 30 which 
may occur at the higher ambient temperature. The con- 
troller 50 operates in response to the temperature signal 
received from the temperature sensor 72 by providing 
actuation signals on the first, second, third and/or fourth 
actuator lines 60-66 in such a manner as to actuate a 
desired number of the sources 22-28 of inflation fluid, 
either sequentially or simultaneously. The controller 50 
thus operates in response to the temperature signal 
received from the temperature sensor 70 so as to actuate 
the sources 22-28 of inflation fluid in a mode of operation 
that inflates the air bag 12 efficiently at the particular 
ambient temperature of the inflator assembly 20. 

In the foregoing manner, the controller 50 deter- 
mines the number and timing of the actuation signals to 
be provided to the four sources 22-28 of inflation fluid 
with reference to both the ambient temperature and the 
position of an occupant of the seat 1 6. The controller 50 
preferably makes that determination by comparing the 



temperature signal received from the temperature sen- 
sor 72 with empirically predetermined temperature data, 
by comparing the position signal received from the posi- 
tion sensor 70 with empirically predetermined position 
data/ and by selecting a mode of operation which com- 
prises a predetermined number and a predetermined 
timing of actuation signals corresponding with the con- 
ditions indicated by the temperature and position signals. 

From the above description of the invention, those 
skilled in the art will perceive improvements, changes 
and modifications. For example, the inflator assembly 20 
could include a greater or lesser number of sources of 
inflation fluid, with the number of differing volumes of 
inflation fluid being determined accordingly. The inflator 
assembly 20 could also include different types of sources 
of inflation fluid, such as hybrid or augmented inf lators 
having containers of pressurized inflation fluid. 

It should be noted that the objects and advantages 
of the invention may be attained by means of any com- 
patible combination(s) particularly pointed out in the 
items of the following summary of the invention and the 
appended claims. 

Summary of the invention 

1. Apparatus for inflating an inflatable vehicle occu- 
pant restraint such as an air bag, said apparatus 
comprising: 

collision sensor means for providing a colli- 
sion signal indicating the occurrence of a vehicle col- 
lision; 

inflator means for providing inflation fluid for 
inflating the vehicle occupant restraint, said inflator 
means including a first source of inflation fluid which, 
when actuated, provides a first volume of inflation 
fluid, said inflator means further including a second 
source of inflation fluid which, when actuated, pro- 
vides a second volume of inflation fluid which differs 
from said first volume; 

position sensor means for providing a posi- 
tion signal indicating a position of an occupant of the 
vehicle; and 

controller means for actuating said first and 
second sources of inflation fluid in any one of a plu- 
rality of differing modes of operation in response to 
said collision signal and said position signal. 

2. Apparatus wherein said modes of operation 
include a mode in which both said first and second 
sources of inflation fluid are actuated, and further 
include a mode in which said second source of infla- 
tion fluid is not actuated. 

3. Apparatus wherein said modes of operation 
include a mode in which said first and second 
sources of inflation fluid are actuated simultane- 
ously, and further include a mode in which said first 
and second sources of inflation fluid are actuated 
sequentially. 

4. Apparatus wherein said first source of inflation 
fluid includes a plurality of grains of ignitable gas 
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generating material which, when ignited, generates 
gas for inflating the vehicle occupant restraint, said 
second source of inflation fluid also including a plu- 
rality of grains of said gas generating material, the 
number of grains of said gas generating material 5 
included in said second source of inflation fluid dif- 
fering from the number of grains of said generating 
material included in said first source of inflation fluid. 

5. Apparatus wherein said first and second sources 

of inflation fluid are included in a larger plurality of 10 
sources of inflation fluid, each of said sources of 
inflation fluid, when actuated, providing a respective 
volume of inflation fluid which differs from each other 
respective volume of inflation fluid. 

6. Apparatus for inflating an inflatable vehicle occu- 15 
pant restraint such as an air bag, said apparatus 
comprising: 

collision sensor means for providing a colli- 
sion signal indicating the occurrence of a vehicle col- 
lision; 20 

inf lator means for providing inflation fluid for 
inflating the vehicle occupant restraint, said inf lator 
means including a first source of inflation fluid which, 
when actuated, provides a first volume of inflation 
fluid, said inf lator means further including a second 25 
source of inflation fluid which, when actuated, pro- 
vides a second volume of inflation fluid which differs 
from said first volume; 

temperature sensor means for providing a 
temperature signal indicating the ambient tempera- 30 
ture at said inf lator means; and 

controller means for actuating said first and 
second sources of inflation fluid in any one of a plu- 
rality of differing modes of operation in response to 
said collision signal and said temperature signal. ss 

7. Apparatus wherein said modes of operation 
include a mode in which both said first and second 
sources of inflation fluid are actuated, and further 
include a mode in which said second source of infla- 
tion fluid is not actuated. 40 

8. Apparatus wherein said modes of operation 
include a mode in which said first and second 
sources of inflation fluid are actuated simultane- 
ously, and further include a mode in which said first 
and second sources of inflation fluid are actuated 45 
sequentially. 

9. Apparatus wherein said first source of inflation 
fluid includes a plurality of grains of ignitable gas 
generating material which, when ignited, generates 
gas for inflating the vehicle occupant restraint, said so 
second source of inflation fluid also including a plu- 
rality of grains of said gas generating material, the 
number of grains of said gas generating material 
included in said second source of inflation fluid dif- 
fering from the number of grains of said generating 55 
material included in said first source of inflation fluid. 

1 0. Apparatus wherein said first and second sources 
of inflation fluid are included in a larger plurality of 
sources of inflation fluid, each of said sources of 



inflation fluid, when actuated, providing a respective 
volume of inflation fluid which differs from each other 
respective volume of inflation fluid. 

1 1 . Apparatus for inflating an inflatable vehicle occu- 
pant restraint such as an air bag, said apparatus 
comprising: 

collision sensor means for providing a colli- 
sion signal indicating the occurrence of a vehicle col- 
lision; 

inf lator means for providing inflation fluid for 
inflating the vehicle occupant restraint, said inf lator 
means including af irst source of inf lation fluid which, 
when actuated, provides a first volume of inflation 
fluid, said inf lator means further including a second 
source of inflation fluid which, when actuated, pro- 
vides a second volume of inflation fluid which differs 
from said first volume; 

position sensor means for providing a posi- 
tion signal indicating a position of an occupant of the 
vehicle; 

temperature sensor means for providing a 
temperature signal indicating the ambient tempera- 
ture of said inf lator means; and 

controller means for actuating said first and 
second sources of inflation fluid in any one of a plu- 
rality of differing modes of operation in response to 
said collision signal, said position signal and said 
temperature signal. 

12. Apparatus wherein said modes of operation 
include a mode in which both said first and second 
sources of inflation fluid are actuated, and further 
include a mode in which said second source of infla- 
tion f luid is not actuated. 

13. Apparatus wherein said modes of operation 
include a mode in which said first and second 
sources of inflation fluid are actuated simultane- 
ously, and further include a mode in which said first 
and second sources of inflation fluid are actuated 
sequentially. 

14. Apparatus wherein said first source of inflation 
fluid includes a plurality of grains of ignitable gas 
generating material which, when ignited, generates 
gas for inflating the vehicle occupant restraint, said 
second source of inflation fluid also including a plu- 
rality of grains of said gas generating material, the 
number of grains of said gas generating material 
included in said second source of inflation fluid dif- 
fering from the number of grains of said generating 
material included in said first source of inflation fluid. 

15. Apparatus wherein said first and second sources 
of inflation fluid are included in a larger plurality of 
sources of inflation fluid, each of said sources of 
inflation fluid, when actuated, providing a respective 
volume of inflation fluid which differs from each other 
respective volume of inflation fluid. 
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Claims 

1 . Apparatus for inflating an inflatable vehicle occupant 
restraint such as an air bag, said apparatus compris- 
ing: 

collision sensor means for providing a colli- 
sion signal indicating the occurrence of a vehicle col- 
lision; 

irrflator means for providing inflation fluid for 
inflating the vehicle occupant restraint, said irrflator 
means including a first source of inflation fluid which, 
when actuated, provides a first volume of inflation 
fluid, said irrflator means further including a second 
source of inflation fluid which, when actuated, pro- 
vides a second volume of inflation fluid which differs 
from said first volume; 

position sensor means for providing a posi- 
tion signal indicating a position of an occupant of the 
vehicle; and 

controller means for actuating said first and 
second sources of inflation fluid in any one of a plu- 
. rality of differing modes of operation in response to 
said collision signal and said position signal 

2. Apparatus as defined in claim 1 wherein said first 
and second sources of inflation fluid are included in 
a larger plurality of sources of inf lation fluid, each of 
said sources of inflation fluid, when actuated, pro- 
viding a respective volume of inflation fluid which dif- 
fers from each other respective volume of inflation 
fluid. 

3. Apparatus for inflating an inflatable vehicle occupant 
restraint such as an air bag, said apparatus compris- 
ing: 

collision sensor means for providing a colli- 
sion signal indicating the occurrence of a vehicle col- 
lision; 

irrflator means for providing inflation fluid for 
inflating the vehicle occupant restraint, said inflator 
means including a first source of inflation fluid which, 
when actuated, provides a first volume of inflation 
fluid, said inflator means further including a second 
source of inflation fluid which, when actuated, pro- 
vides a second volume of inflation fluid which differs 
from said first volume; 

temperature sensor means for providing a 
temperature signal indicating the ambient tempera- 
ture at said inflator means; and 

controller means for actuating said first and 
second sources of inflation fluid in any one of a plu- 
rality of differing modes of operation in response to 
said collision signal and said temperature signal. 

4. Apparatus as defined in claim 3 wherein said first 
and second sources of inflation fluid are included in 
a larger plurality of sources of inflation fluid, each of 
said sources of inflation fluid, when actuated, pro- 
viding a respective volume of inflation fluid which dif- 



fers from each other respective volume of inflation 
fluid. 

5. Apparatus for inflating an inflatable vehicle occupant 
5 restraint such as an air bag, said apparatus compris- 

ing: 

collision sensor means for providing a colli- 
sion signal indicating the occurrence of a vehicle col- 
lision; 

10 inflator means for providing inflation fluid for 

inflating the vehicle occupant restraint, said inflator 
means including af irst source of inflation fluid which, 
when actuated, provides a first volume of inflation 
fluid, said inflator means further including a second 
15 source of inflation fluid which, when actuated, pro- 
vides a second volume of inflation fluid which differs 
from said first volume; 

position sensor means for providing a posi- 
tion signal indicating a position of an occupant of the 
20 vehicle; 

temperature sensor means for providing a 
temperature signal indicating the ambient tempera- 
ture of said inflator means; and 

controller means for actuating said first and 
25 second sources of inflation fluid in any one of a plu- 
rality of differing modes of operation in response to 
said collision signal, said position signal and said 
temperature signal. 

30 6. Apparatus as defined in 

one of the claims 1, 3 or 5 wherein said 
modes of operation include a mode in which both 
said first and second sources of inflation fluid are 
actuated, and further include a mode in which said 

35 second source of inflation fluid is not actuated. 

7. Apparatus as defined in 

one of the claims 1, 3 or 5 wherein said 
modes of operation include a mode in which said first 
40 and second sources of inflation fluid are actuated 
simultaneously, and further include a mode in which 
said first and second sources of inflation fluid are 
actuated sequentially. 

45 8. Apparatus as defined in 

one of the claims 1 , 3 or 5 wherein said first 
source of inflation fluid includes a plurality of grains 
of ignitable gas generating material which, when 
ignited, generates gas for inflating the vehicle occu- 
so pant restraint, said second source of inflation fluid 
also including a plurality of grains of said gas gen- 
erating material, the number of grains of said gas 
generating material included in said second source 
of inflation fluid differing from the number of grains 
55 of said generating material included in said first 
source of inflation fluid. 

9. Apparatus as defined in 

one of the claims 1 , 3 or 5 wherein said first 
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and second sources of inflation fluid are included in 
a larger plurality of sources of inflation fluid, each of 
said sources of inflation fluid, when actuated, pro- 
viding a respective volume of inflation fluid which dif- 
fers from each other respective volume of inflation 5 
fluid. 

1 0. Apparatus for inflating an inflatable vehicle occupant 
restraint such as an air bag, said apparatus compris- 
ing: 10 

collision sensor means for providing a colli- 
sion signal indicating the occurrence of a vehicle col- 
lision; 

inflator means for providing inflation fluid for 
inflating the vehicle occupant restraint, and is 

position sensor means and or temperature 
sensor means. 
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